The tyrosine kinase inhibitors imatinib and AG957 reverse multidrug resistance in a chronic myelogenous leukemia cell line.
The K562 cell line derived from a chronic myelogenous leukemia (CML) patient exhibits ATP-dependent exclusion of the multidrug resistance (MDR)-type drugs. The protein tyrosine kinases inhibitors, imatinib mesylate and AG957 allowed for increased doxorubicin and calcein-AM accumulation in these cells. Maximal modulation was achieved at 3 and 10 microM imatinib and AG957, respectively. This imatinib concentration is comparable to the plasma steady state levels observed in patients. Although the increase in cellular accumulation followed a time course similar to apoptotic manifestations induced by these drugs, the two phenomena seem independent. There was no correlation between the levels of MDR reversal and apoptosis in clones derived from the K562 cell line. Moreover, whereas protein kinase inhibitors induced apoptosis in only a fraction of the cells, the MDR reversal occurred in all of them. Inhibition of apoptosis by a non-specific inhibitor of caspases was not associated with MDR reversal. The consequence of these findings is that combination of tyrosine kinase inhibitors with antileukemic drugs is likely to have the added beneficial effect of allowing MDR-type drugs better access to cells.